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DETAILED ACTION 



Summary 



1. 



This is the Office Action in response to the Amendments filed on 04/25/2008. 



2. 



Claims 1-33 and 35-44 remain pending in the application. 



Response to Amendment 



Claim Rejections - 35 USC § 102 and § 103 



3. The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in pubUc use or on 
sale in this country, more than one year prior to the date of appUcation for patent in the United States. 



4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole wotild have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 



5. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 



or nonobviousness. 
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6. Claims 1-15, 33 and 39-44 are rejected under 35 U.S. C. 102(b) as anticipated by or, in 
the alternative, under 35 U.S.C. 103(a) as obvious over Gratzel (WO 01/02624). 

Addressing claim 1, Gratzel discloses a photolytic apparatus (figure 1) for oxygenating 
and removing carbon dioxide from a confined volume (this is directed to the intended use 
of the photolytic apparatus) comprising: 

A photolytic cell having an anode compartment containing a transparent window 
or waveguide (glass window 1), an anode (layers 3 and 4) and an anolyte flowpath 
(electrolyte compartment 2, electrolyte is introduced as well as extracted from the 
compartment, thereby, constitutes the flowpath), wherein the anode comprises a 
conductor layer (second conducting oxide film 4 adjacent to layer 6) and a photo-reactive 
surface (semiconductor film 3) having the ability to convert water to oxygen (this is 
directed to the intended use of the reactive surface); and a cathode compartment 
(electrolyte compartment 9) with a cathode (cathode 10) having the ability to convert 
carbon dioxide, electrons, and hydrogen ions into a solid or liquid medium (this is 
directed to the intended use of the cathode); and 

A light source (figure 1, solar light source, 2:29-30) for providing light photons to 
the photolytic cell and activating the photo-reactive surface (this is directed to the 
intended use of the light source); 

Wherein the transparent window or waveguide (glass window 1) is between the 
light source (solar light source) and the conductor layer (second conducting oxide film 4 
adjacent to layer 6); and the photo-reactive surface (semiconductor film 3) is between the 



Application/Control Number: 1 0/525 ,689 Page 4 

Art Unit: 1795 

conductor layer (conducting oxide film 4) and the anolyte path (electrolyte compartment 
2, see figure 1). 

With regard to the limitations that are indicated as intended use above, it is noted that 
"apparatus claims cover what a device is, not what a device does", Hewlett-Packard Co. 
V. Bausch & Lomb Inc., 15 USPQ 2d 1525. The subject matter as a whole would have 
been obvious to one having ordinary skill in the art at the time of the invention to have 
modified Gratzel's disclosure because it has been held on the intended use of a device. 

Addressing claims 2-3, Gratzel discloses the photo-reactive surface comprises a light- 
activated catalyst of metal oxide catalyst comprising Ti02, and WO3 (2:24-3:6). 

Addressing claims 4 and 41-42, Gratzel discloses the light source is solar spectrum (2:29- 
30); therefore, the solar light source includes the claimed ultraviolet light at 350-500 nm 
and visible light. It has been held that the disclosure in the prior art of any value within 
the claimed range is an anticipation of that range. And a prima facie case of obviousness 
exists in the case where the claimed range overlaps range disclosed by the prior art. In re 
Wertheim 191 USPQ 90. 

Addressing claims 5-7, 10-12, 14, 33 and 39-40 where the confined volume is not 
claimed as part of the structure of the claimed device and claims 8-9 where the recited 
disproportional catalyst is not claimed as part of the structure of the claimed device, the 
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manner and method in whiich such device is to be utilized is not germane to the issue of 
patentability of the device itself. 

Addressing claim 13, Gratzel discloses the photo-reactive surface comprises a light 
transparent substrate (first transparent conducting film 4 left of layer 1) and a photolytic 
coating (semiconductor layer 3, see figure 1). 

Addressing claim 15, Gratzel discloses the photolytic coating fiirther comprises a 
disproportionation catalyst (Fe203, 2:24-26). 

Addressing claim 43, Gratzel discloses the cathode is electrically connected to the anode 
(figure 1, electrical connection 5). 

Addressing claim 44, Gratzel discloses a photolytic apparatus (figure 1) for oxygenating 
and removing carbon dioxide from a confined volume (this limitation is directed to the 
intended use of the photolytic apparatus) comprising: 

A photolytic cell having an anode compartment containing a transparent window 
or waveguide (glass sheet 1) and an anode (layers 4, 6, 7 and 8), the anode comprising a 
conductor layer (conducting oxide film 4) and a photo-reactive surface (dye-derivatized 
nanocrystalline titania film 6) having the ability to convert water to oxygen (this 
limitation is directed to the intended use of the photo-reactive surface); and a cathode 
compartment (electrolyte compartment 9) with a cathode (cathode 10) having the ability 
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to convert carbon dioxide, electrons, and hydrogen ions to a solid or liquid medium (this 
limitation is directed to the intended use of the photolytic apparatus), the cathode being 
electrically connected to the anode (electrical connection 5); and 

A hght source (solar light source, 2:29-30) for providing light photons to the 
photolytic cell and activating the photo-reactive surface (this limitation is directed to the 
intended use of the light source); 

Wherein the transparent window or waveguide (glass sheet 1) is directly 
connected to the conductor layer (glass sheet 1 is directly connected to conducting oxide 
film 4, 3:3-4) and the light source is located so that the light photons travel through the 
transparent window or waveguide and the conductor layer prior to reaching the photo- 
reactive surface (see figure 1, 2:24-3:8). 



Response to Arguments 
7. Applicant's arguments with respect to claims 1-15, 33 and 39-44 have been considered 
but are moot in view of the new ground(s) of rejection. 



Allowable Subject Matter 

8. Claims 16-32 and 35-38 are allowed. 

9. The following is an examiner's statement for reasons for allowance: 
Addressing claim 19, Ayers (US 4,466,869) discloses a photolytic device (figure 1), 
comprising: 
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A photolytic cell having an anode compartment (photoelectrode 5) and a cathode 
compartment (counter electrode 51), 

a. the anode compartment having an inlet, an outlet (means for feeding and 
extracting the electrolyte, 8:38-46), an anode conductor (electroconductive layer 9) and a 
photo-reactive surface (electrocatalytic layer 7); and 

b. the cathode compartment having an inlet, an outlet (means for feeding and 
extracting the electrolyte, 5:9-14, 8:38-46), and a cathode conductor (counter electrode 
51), wherein the cathode conductor is connected to the anode conductor (the cathode 
conductor 51 and anode conductor 9 are connected as seen in figure 1); and 

A light source (light source 61); 
Ayers further discloses extracting the depleted electrolyte along with the generated O2, 
hydrogen or the anodic co-product and the extracted electrolyte is fortified before being 
subjected to further photolysis (8:30-60). 
Ayers does not disclose nor render obvious: 

An O2 gas separator having an inlet, a gas outlet, and a liquid outlet; 

A gas/liquid contactor having a gas inlet, a liquid inlet, and an outlet: 

A carbon source; and 

A liquid/solid separator: 

Wherein the O2 gas separator inlet is connected to the anode compartment outlet, 
the O2 gas separator liquid outlet is connected to the anode compartment inlet and the O2 
gas separator gas outlet is connected to an associated gas source; 
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The liquid inlet of the gas/liquid contactor is connected to the carbon source, the 
gas inlet of the gas/liquid contactor is connected to the associated gas source, and the 
outlet of the gas/liquid contactor is connected to the cathode compartment inlet; and 

The cathode compartment outlet is connected to the hquid/sohd separator. 

Addressing claim 19, Gonzalez-Martin et al. (US 5,779,912) discloses a photocatalytic 
reactor comprises of photo-reactive surface of Ti02. However, Gonzalez-Martin fails to 
disclose the required structure limitations as recited in present claim. 

Claims 16-18, 20-32 and 35-37 are allowed as dependents of claim 19. 

Conclusion 

10. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to BACH T. DINH whose telephone number is (571)270-51 18. The 
examiner can normally be reached on Monday-Friday EST 7:00 A.M-3:30 P.M. 

If attempts to reach the examiner by telephone are unsuccessfiil, the examiner's 
supervisor, Nam X. Nguyen can be reached on (571)272-1342. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



BD 

07/03/2008 
/PATRICK RYAN/ 

Supervisory Patent Examiner, Art Unit 1795 



